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RE VIS ABLE PROSTHETIC DEVICE 

Cross-Reference to Related Applications 
[0001] This application is related to U.S. Provisional Application No. 60/446,963 filed on 
February 12, 2003, which is herein incorporated by reference for all legitimate purposes. 

Background 

[0002] The present disclosure relates generally to the field of orthopedics and spinal surgery, 
and in some embodiments, the present disclosure relates to intervertebral prosthetic joints and 
fusion devices for use in the total or partial replacement of a natural intervertebral disc, and 
methods for implantation thereof. 

[0003] In the treatment of diseases, injuries or malformations affecting spinal motion 
segments, and especially those affecting disc tissue, it has long been known to remove some or 
all of a degenerated, ruptured or otherwise failing disc. Other procedures, such as corpectomy 
and vertebrectomy, require the removal of an entire vertebral body in addition to the removal of 
an intervertebral disc. In cases involving intervertebral disc tissue and/or vertebral bodies that 
have been removed or are otherwise absent from a spinal motion segment, corrective measures 
are taken to ensure the proper spacing of the vertebrae formerly separated by the removed disc 
tissue arid/or vertebral bodies. 

[0004] Corrective measures can vary for different spinal procedures. For instance, in some 
cases, it is desirable to implement spinal devices that preserve motion between adjacent vertebral 
bodies. In other instances, spinal devices that promote fusion of adjacent vertebral bodies are the 
preferred corrective measure. Furthermore, continual monitoring of a patient having undergone a 
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corrective spinal procedure may lead to a finding that the original corrective device needs to be 
replaced, or otherwise repaired. 

[0005] Thus, what is needed is a spinal prosthetic device that is modular and revisable for use 
in a variety of corrective spinal procedures and methods of assembly thereof. 

Brief Description of the Drawings 
[0006] Fig. 1 is a lateral view of a pair of adjacent vertebral bodies. 

[0007] Fig. 2a is an isometric view of a pair of end members for use in a modular prosthetic 
device according to one embodiment of the present disclosure. 

[0008] Fig. 2b is an isometric view of the pair of end members of Fig. 2a from a different 
angle. 

[0009] Fig. 3 a is an exploded view of a modular motion-preserving prosthetic device 

incorporating the end members of Fig. 2 according to one embodiment of the present disclosure. 

[0010] Fig. 3b is an isometric view of the prosthetic device of Fig. 3a. 

[0011] Fig. 4a is an exploded view of a modular prosthetic fusion device incorporating the 

end members of Fig. 2 according to another embodiment of the present disclosure. 

[0012] Fig. 4b is an isometric view of the prosthetic device of Fig. 4a. 

[0013] Fig. 5 is a lateral view of a pair of vertebral bodies depicting an intermediate vertebral 
body removed. 

[0014] Fig. 6a is an isometric view of a stacking member for use in a modular prosthetic 
device according to one embodiment of the present disclosure. 

[0015] Fig. 6b is an isometric view of the stacking member of Fig. 6a from a different angle. 

[0016] Fig. 7a is an exploded view of a modular motion-preserving prosthetic device 

incorporating the end members of Figs. 2a and 2b and the stacking member of Figs. 6a and 6b 

according to one embodiment of the present disclosure. 

[0017] Fig. 7b is an isometric view of the prosthetic device of Fig. 7a. 

[0018] Fig. 8a is an exploded view of a modular prosthetic fusion device incorporating the 

end members of Figs. 2a and 2b and the stacking member of Figs. 6a and 6b according to another 

embodiment of the present disclosure. 
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[0019] Fig. 8b is an isometric view of the prosthetic device of Fig. 8a. 
[0020] Fig. 9a is an exploded view of a modular prosthetic device incorporating the end 
members of Figs. 2a and 2b and a pair of the stacking members of Figs. 6a and 6b according to 
another embodiment of the present disclosure. 

[0021] Fig. 9b is an isometric view of the prosthetic device of Fig. 9a. 

[0022] Fig. 10a is an exploded view of a modular prosthetic device incorporating the end 

members of Figs. 2 and 2b according to another embodiment of the present disclosure. 

[0023] Fig. 10b is an isometric view of the prosthetic device of Fig. 10a. 

[0024] Fig. 1 la is an exploded view of a modular prosthetic device incorporating the end 

members of Figs. 2a and 2b according to another embodiment of the present disclosure. 

[0025] Fig. 1 lb is an isometric view of the prosthetic device of Fig. 11a. 

[0026] Fig. 12a is an exploded view of a modular prosthetic device according to another 

embodiment of the present disclosure. 

[0027] Fig. 12b is a lateral view depicting the prosthetic device of Fig. 12a disposed between 
a pair of vertebral bodies. 

[0028] Fig. 12c is a lateral view of the prosthetic device of Fig. 12b connected to a verterbral 
body. 

[0029] Fig. 1 2d is a lateral view of the prosthetic device of Fig. 12b connected to a linkage 
system. 



Summary 

[0030] An anchoring device for disposition within an intervertebral space is provided. The 
anchoring device includes first and second end members, the first and second end members 
cooperating to receive a prosthetic insertion device. The first and second end members each have 
a first surface, at least one vertebral-engaging member extending from the first surface, a second 
surface in an opposed relation to the first surface, and at least one flange extending from the 
second surface. 

[0031] In another embodiment, an anchoring device for receiving a prosthetic insertion 
device is provided. The anchoring device includes a first end member having a first surface in an 



Page 3 



Patent Application 
Customer No. 27683 
Atty Docket No. 31132.153 

opposed relation to a second surface, a pair of vertebral-engaging members extending from the 
first surface, the vertebral-engaging members being angled towards one another, a pair of flanges 
extending from the second surface, the flanges being angled towards one another to define a pair 
of elongated slots, and a pair of cam devices positioned adjacent the elongated slots, the cam 
devices moveable between a first position and a second position. The anchoring device further 
includes a second end member cooperating with the first end member to receive a prosthetic 
insertion device, the second end member comprising a first surface in an opposed relation to a 
second surface, a pair of vertebral-engaging members extending from the first surface, the 
vertebral-engaging members being angled towards one another, a pair of flanges extending from 
the second surface, the flanges being angled towards one another to define a pair of elongated 
slots, and a pair of cam devices positioned adjacent the elongated slots, the cam devices 
moveable between a first position and a second position. 

[0032] In yet another embodiment, an end member for receiving a portion of a prosthetic 
insertion device is provided. The end member includes a first surface, at least one vertebral- 
engaging member extending from the first surface, a second surface in an opposed relation to the 
first surface, and at least one flange extending from the second surface, and a locking mechanism 
for releasably securing a portion of a prosthetic insertion device. 

[0033] In yet another embodiment, a modular prosthetic device is provided. The modular 
prosthetic device includes first and second end members each having at least one receiving 
portion and at least one locking mechanism positioned adjacent to the receiving portion. The 
modular prosthetic device further includes a prosthetic insertion device having an engaging 
portion for engaging the at least one receiving portion of the first and second end members, the 
prosthetic insertion device being adapted to be releasably secured to the first and second end 
members by the at least one locking mechanism of the first and second end members. 
[0034] In yet another embodiment, a stacking member for use in forming a modular, 
stackable prosthetic device is provided. The stacking member includes a first surface in an 
opposed relation to a second surface, the first and second surfaces each having at least one flange 
to define a receiving portion, and a locking mechanism positioned adjacent to the receiving 
portion, the locking mechanism being movable between a first position and a second position. 
[0035] In yet another embodiment, a modular, stackable prosthetic device is provided. The 
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modular, stackable prosthetic device includes first and second end members each having at least 
one receiving portion, a stacking member positioned between the first and second end members, 
the stacking member having first and second surfaces, and at least one receiving portion defined 
along each of the first and second surfaces. The modular, stackable prosthetic device further 
includes a first prosthetic insertion device comprising an engaging portion for engaging the at 
least one receiving portion of the first end member, and an engaging portion for engaging the at 
least one receiving portion defined along the first surface of the stacking member, and a second 
prosthetic insertion device comprising an engaging portion for engaging the at least one receiving 
portion of the second end member, and an engaging portion for engaging the at least one 
receiving portion defined along the second surface of the stacking member. 
[0036] In yet another embodiment, a modular prosthetic device is provided. The modular 
prosthetic device includes a first implant member having a first articular surface, a second 
implant member having a second articular surface, and a spacer member positioned between the 
first and second implant members, the spacer member having a third articular surface cooperating 
with the first articular surface to permit articulating motion between the spacer member and the 
first implant member, and a fourth articular surface cooperating with the second articular surface 
to permit articulating motion between the spacer member and the second implant member. 
[0037] In yet another embodiment, a modular prosthetic device for insertion into a space 
created by a vertebrectomy is provided. The modular prosthetic device includes a first implant 
member adapted to engage a first vertebral body and having a first articular surface, a second 
elongated implant member adapted to engage a second vertebral body and having a second 
articular surface, the first and second articular surfaces cooperating to permit articulating motion 
between said first and second implant members. The second elongated implant member spans 
the space created by the vertebrectomy. 

[0038] In yet another embodiment, a method for assembling a prosthetic device is provided. 
The method includes the steps of providing an anchoring device comprising first and second end 
members, the first and second end members having slots defined therein, providing a prosthetic 
insertion device having end portions corresponding to the slots defined in the anchoring device, 
aligning the end portions of the prosthetic insertion device with the slots of the anchoring device, 
and inserting the prosthetic insertion device into the anchoring device via the cooperation of the 
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end portions and the slots. 

Description 

[0039] The present disclosure relates to modular spinal implants, and more particularly, to 
modular spinal implants that can be revised according to particular spinal procedures. For the 
purposes of promoting an understanding of the principles of such disclosure, reference will now 
be made to the embodiments, or examples, illustrated in the drawings and specific language will 
be used to describe the same. It will nevertheless be understood that no limitation of the scope of 
the disclosure is thereby intended. Any alterations and further modifications in the described 
embodiments, and any further applications of the principles of the disclosure as described herein 
are contemplated as would normally occur to one skilled in the art to which the disclosure relates. 
As such, individual features of separately described embodiments can be combined to form 
additional embodiments. 

[0040] Referring to Fig. 1, shown therein is a lateral view of a portion of a spinal column 10, 
illustrating adjacent upper and lower vertebral bodies Vy, Vl separated by a space SI created by 
the removal of an intervertebral disc. The natural disc that would have been positioned between 
the two vertebral bodies V U5 V L is typically removed via a discectomy or a similar surgical 
procedure, the details of which would be known to one of ordinary skill in the art. It is desired to 
insert a prosthetic device into the space SI to restore the structural integrity of the spinal column 
10 upon removal of the intervertebral disc. 

[0041] Referring to Figs. 2a and 2b, an anchoring device is generally referred to by the 
reference numeral 20. In one embodiment, the anchoring device 20 extends generally along a 
longitudinal axis L and includes a pair of substantially identical, yet inverted, end members 22, 
22'. For purposes of this specification, substantially identical components will be given the same 
reference numerals. Although substantially identical components are given the same reference 
numerals, the lower end member 22' as viewed in Figs. 2a and 2b and its components are given 
an apostrophe (" f ") to simplify the following explanation of the anchoring device 20. 
[0042] Although the end members 22, 22' of the anchoring device 20 may be formed from a 
wide variety of materials, in one embodiment of the disclosure, the end members 22, 22 f are 
formed of a cobalt-chrome-molybdenum metallic alloy (ASTM F-799 or F-75). However, in 
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alternative embodiments of the disclosure, the end members 22, 22' may be formed of other 
materials such as titanium or stainless steel, a polymeric material such as polyethylene, or any 
other biocompatible material that would be apparent to one of ordinary skill in the art. 
[0043] The end members 22, 22' of the anchoring device 20 are adapted to receive a variety 
of prosthetic insertion devices for forming a variety of modular prosthetic devices. For example, 
and referring now to Figs. 3a and 3b, the anchoring device 20 may be used in conjunction with a 
motion-preserving device 30 to form a modular prosthetic joint 32, which may then be inserted 
into the space SI (Fig. 1) to engage the upper and lower vertebral bodies Vu, V L . 
[0044] In one embodiment, the motion-preserving device 30 is configured as a ball and 
socket device and thus includes a socket component 34 and a ball component 36. Although not 
depicted, other motion-preserving devices are contemplated for use with the anchoring device 20 
such as devices formed of polymer or hydro gel that can replicate the movement of a healthy 
disc. The socket and ball components 34 and 36 may be formed of a variety of materials 
including, but not limited to, PEEK, stainless steel, UHMWPE, cobalt chrome, zirc coated 
materials and ceramics. The modular prosthetic joint 32 provides relative pivotal and rotational 
movement between the adjacent vertebral bodies to maintain or restore motion substantially 
similar to the normal bio-mechanical motion provided by a natural intervertebral disc. More 
specifically, the motion-preserving device 30 permits the end members 22, 22' to pivot relative to 
one another about a number of axes, including lateral or side-to-side pivotal movement about 
longitudinal axis L and anterior-posterior pivotal movement about a transverse axis T. 
[0045] Furthermore, the motion-preserving device 30 permits the end members 22, 22' to 
rotate relative to one another about a rotational axis R. Although the modular prosthetic joint 32 
has been illustrated and described as providing a specific combination of articulating motion, it 
should be understood that other combinations of articulating movement are also possible, such 
as, for example, relative translational or linear motion, and such movement is contemplated as 
falling within the scope of the present disclosure. 

[0046] For sake of brevity, only the end member 22 will now be described in detail. 
Referring to Figs. 2a-3b, the end member 22 includes a pair of fins 40, 42 longitudinally 
extending along a substantial portion of an outer surface 44. Although only two fins 40, 42 are 
shown, it is understood that one or several fins are contemplated to extend from the outer surface 
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44. The fins 40, 42 are provided for engaging an adjacent vertebral body, such as Vy in Fig. 1 . 
To facilitate such engagement, in one embodiment, the fins 40, 42 are angled towards one 
another and each include a sharp edge 46, 48, respectively. It is understood, however, that the 
fins 40, 42 may be configured in any shape that facilitates the functional demands of the fins such 
as a tapered or orthogonal (relative to the outer surface 44) configuration and that the edges 46, 
48 maybe formed on opposite portions of the fins as viewed in Figs. 2a-3b. 
[0047] In one embodiment, it may be beneficial to fuse the end member 22 to the vertebral 
body Vu. To facilitate such fusing, the fins 40, 42 and the outer surface 44 may be coated with a 
bone-growth promoting substance, such as, for example, a hydroxyapatite coating formed of 
calcium phosphate. Additionally, the fins 40, 42 and the outer surface 44 may be roughened 
prior to being coated with the bone-growth promoting substance to further enhance bone on- 
growth. Such surface roughening may be accomplished by way of, for example, acid etching, 
knurling, application of a bead coating, or other methods of roughening that would occur to one 
of ordinary skill in the art. Still further, a hole 50 may be formed through the end member 22 in 
a direction along the rotational axis R to further promote bone-growth between the end member 
22 and the adjacent vertebral body Vu- 

[0048] The end member 22 further includes an inner surface 60 (Fig. 2b), which, in one 
embodiment, is in an opposed relation to the outer surface 44. In one embodiment, a pair of 
angled flanges 62, 64 depend towards one another from the inner surface 60 and extend 
longitudinally along a substantial portion of the inner surface to define a pair of elongated slots 
66, 68, respectively. Although depicted as dovetail in shape, the slots 66, 68 may have any 
number of configurations such as keyway, L, or curved configurations, and thus the flanges 62, 
64 may take any number of shapes to define the slots. 

[0049] The slots 66, 68 are open at an anterior portion of the end member 22 (depicted as the 
front portion of the end member as viewed in Figs. 2a and 2b) in order to receive corresponding 
portions of the socket component 34 of the motion preserving device 30. The slots 66, 68 are 
sealed off at a posterior portion of the end member 22 (depicted as the back portion of the end 
member as viewed in Figs. 2a and 2b) via a posterior wall 70 of the end member. The posterior 
wall 70 provides a stop against which the socket component 34 abuts upon full insertion into the 
end member 22 as will be described. It is understood that reference to anatomical directions in 
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this specification such as anterior, posterior and lateral is for purposes of clarification only, and is 
not intended to limit the modular prosthetic joint 32 (or the additional embodiments described 
herein) to a specific orientation relative to such anatomical directions. As such, the posterior 
portion of the end member 22 may be open and the anterior portion closed, or the open and 
closed portions may be defined in lateral directions. 

[0050] To facilitate engagement with the end member 22, the socket component 34 includes 
a pair of tapered end portions 72, 74, which are adapted to fit into the slots 66, 68. As with the 
slots 66, 68, the end portions 72, 74 of the socket component 34 may have any number of 
configurations so long as the end portions can engage the slots 66, 68. 

[0051] In one embodiment, the end member 22 further includes a pair of cam devices 80, 82 
(Fig. 2b), which are positioned adjacent to the slots 66, 68, respectively, and aid in securing the 
socket component 34 to the end member. In one embodiment, the cam devices 80, 82 each 
engage a cam slot (one of which is depicted as 88) formed in the socket component 34 to retain 
the socket component 34 to the end member 22 upon insertion therein. The cam devices 80, 82 
are movable between an open position (cam device 82 in Fig. 2b) and a closed position (cam 
device 80 in Fig. 2b) via a tool (not depicted), which is insertable through a pair of access holes 
96, 98, respectively. In one embodiment, an elongated slot 100 (Fig. 2b) is formed in the cam 
device 80 such that a tool may engage the slot to actuate the cam device between the open and 
closed positions. Although not shown, it is understood that cam device 82 includes an elongated 
slot substantially identical to slot 100. Furthermore, the cam devices 80, 82 may be in a 
frictional engagement with the end member 22, which allows the cam devices to be maintained 
in the open and closed positions without regard to gravity. It is understood that other locking 
mechanisms other than the depicted cam devices 80, 82 are contemplated for use with the 
anchoring device 20 such as pressure fits or slot and peg assemblies. It is also understood that no 
locking mechanism may be necessary and the end member 22 receives a prosthetic insertion 
device in a frictional engagement. 

[0052] As discussed previously, the end member 22 1 is substantially similar to the end 
member 22 and thus includes a pair of fins 40', 42' having a pair of sharp edges 46 1 , 48', an outer 
surface 44', a hole 50', an inner surface 60 ? , a pair of angled flanges 62', 64 ? defining a pair of 
elongated slots 66', 68', a posterior wall 70 1 , a pair of cam devices 80', 82', a pair of access holes 
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96\ 98', and an elongated slot (one of which is shown as 100' in Fig. 2a) formed in each cam 
device. The end member 22' is adapted to receive and retain the ball component 36 of the 
motion-preserving device 30 in substantially the same manner as the end member 22 receives and 
retains the socket component 34 described above. As such, to facilitate engagement with the end 
member 22', the ball component 36 includes a pair of tapered end portions 102, 104, which are 
adapted to fit into the slots 66', 68\ It is understood that the socket and ball components 34, 36 
are interchangeable between the end members 22, 22 f . 

[0053] Referring now to Figs. 3a and 3b, and turning now to a more detailed discussion of 
the motion-preserving device 30, in one embodiment, the socket component 34 includes a recess 
110. In one embodiment, the recess 110 has a concave shape, and is configured as a spherical- 
shaped socket. However, it should be understood that other configurations of the recess 110 are 
also contemplated, such as, for example, cylindrical, elliptical or other arcuate configurations or 
possibly non-arcuate configurations. Moreover, although the recess 1 10 is depicted as being 
formed in a raised portion of the socket component 34, it is understood that the socket 
component may be of sufficient thickness to have a recess formed therein without need for the 
raised portion. The remaining portion of the socket component 34 can be tapered or otherwise 
configured to facilitate the insertion of the socket component into the end member 22. 
[0054] In one embodiment, the ball component 36 includes a projection 112 having a convex 
shape, which may be configured as a spherical-shaped ball (half of which is shown). It should be 
understood that other configurations of the projection 1 12 are also contemplated, such as, for 
example, cylindrical, elliptical or other arcuate configurations or possibly non-arcuate 
configurations. It should also be understood that the remaining portion of the ball component 36 
may take on planar or non-planar configurations, such as, for example, a tapered configuration 
extending from the projection 1 12 to the end portions 102, 104. 

[0055] Although the convex projection 1 12 is illustrated as having a generally smooth, 
uninterrupted surface, it should be understood that a surface depression or cavity may be defined 
along a portion of the projection to provide a means for clearing out matter, such as particulate 
debris, that is disposed between the abutting socket and ball components 34, 36. In such case, 
the convex surface of the recess 110 may alternatively define a generally smooth, uninterrupted 
surface. In another embodiment, each of the convex projection 112 and the concave recess 1 10 
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may define a surface depression to facilitate removal of particulate matter disposed between the 
abutting ball and socket components 34, 36. In still another embodiment, the convex projection 
112 may have a generally smooth, uninterrupted surface and the concave recess 110 may include 
a surface depression or cavity defined along the surface thereof. 

[0056] In operation, the modular prosthetic joint 32 may be assembled by preparing the end 
member 22 to receive the socket component 34 by actuating the cam devices 80, 82 to an open 
position. The end portions 72, 74 of the socket component 34 are then aligned with the slots 66, 
68 of the end member 22 and the socket component is inserted into the end member to the point 
of making contact with the posterior wall 70. The cam devices 80, 82 are then actuated via a tool 
(not shown) to a closed position, thereby securing the socket component 34 to the end member 
22. 

[0057] In a like manner, the end member 22' is prepared for receiving the ball component 36 
by actuating the cam devices 80', 82' to an open position. The end portions 102, 104 of the ball 
component 36 are then aligned with the slots 66', 68' of the end member 22' and the ball 
component is inserted into the end member to the point of making contact with the posterior wall 
70'. The cam devices 80', 82' are then actuated via a tool (not shown) to a closed position, 
thereby securing the ball component 36 to the end member 22'. 

[0058] The above-described assemblage processes may take place prior to or after insertion 
of the end members 22, 22' into the vertebral bodies Vy, V L (Fig. 1). Furthermore, cuts can be 
formed in the vertebral bodies V U5 V L to receive the fins 40, 42 and 40', 42' of the end members 
22, 22', respectively, or the fins themselves, via the edges 46, 48 and 46', 48', can be used to cut 
into the vertebral bodies. It is understood that the modular prosthetic joint 32 (and the additional 
embodiments described herein) may be inserted into the disc space SI between the vertebral 
bodies Vy, Vl from a variety of approaches including, but not limited to, the anterior, oblique 
and lateral approaches. 

[0059] As can be appreciated, a variety of prosthetic insertion devices other than the motion- 
preserving device 30 can be used with the anchoring device 20. For example, in some instances 
it may be desirable to replace the motion-preserving device 30 with a fusion member. In such 
circumstances, it may be preferable to replace only the motion-preserving device 30 and not the 
anchoring device 20. As such, the modular prosthetic joint 32 can be revised into a modular 
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prosthetic fusion device without having to discard, or otherwise replace, the anchoring device 20. 
[0060] Referring now to Figs. 4a and 4b, a modular prosthetic fusion device 120 may be 
inserted into the space SI between the vertebral bodies V U3 V L (Fig. 1) to promote fusion 
therebetween. In one embodiment, the modular prosthetic fusion device 120 includes a fusion 
cage 122, which is insertable into the end members 22, 22'. It is understood that a variety of 
other fusion members are contemplated for use with the end members 22, 22' other than the 
fusion cage 122. The fusion cage 122 may be formed of a variety of materials including, but not 
limited to, PEEK, stainless steel, UHMWPE, cobalt chrome, zirc coated materials and ceramics. 
[0061] In one embodiment, the fusion cage 122 is a unitary structure that includes a pair of 
lateral walls 124, 126, an anterior wall 128 and a posterior wall 130, all of which define an 
opening 132 through the fusion cage 122 along a rotational axis R. The opening 132 promotes 
fusing bone growth between the vertebral bodies Vy, Vl (Fig. 1). A plurality of apertures 134, 
136, 138, 140, 142, 146 maybe formed through the lateral 124, 126 and anterior 128 walls to 
further encourage bone growth. Like the end members 22, 22 ? , the fusion cage 122 may be 
coated with a bone-growth promoting substance, such as, for example, a hydroxyapatite coating 
formed of calcium phosphate. Additionally, the fusion cage 1 22 may be roughened prior to being 
coated with the bone-growth promoting substance to further enhance bone on-growth. Such 
surface roughening may be accomplished by way of, for example, acid etching, knurling, 
application of a bead coating, or other methods of roughening that would occur to one of 
ordinary skill in the art. 

[0062] To accommodate insertion of the fusion cage 122 into the end members 22 and 22', a 
tapered extension 150, 152, 154, 156 extends longitudinally along a substantial portion of each 
edge of each lateral wall 124, 126. The tapered extensions 150, 154 are adapted to fit into the 
slots 66, 68 of the end member 22 and the tapered extensions 152, 156 are adapted to fit into the 
slots 66 ? , 68' of end member 22'. The tapered extensions 150, 152, 154, 156 and the slots 66, 66', 
68, 68* may have ainy number of configurations so long as the slots can receive the fusion cage 
122 in a corresponding engagement. 

[0063] In operation, the modular prosthetic fusion device 120 may be assembled by preparing 
the end members 22 and 22' to receive the fusion cage 122 by actuating the cam devices 80, 80', 
82, 82' to an open position. The tapered extensions 150, 152, 154, 156 of the fusion cage 122 are 
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then aligned with the slots 66, 66', 68, 68* of the end members 22, 22' and the fusion cage 122 is 
inserted into the end members to the point of making contact with the posterior walls 70, 70*. 
The cam devices 80, 80', 82, 82' are then actuated via a tool (not shown) to a closed position, 
thereby securing the fusion cage 122 to the end members 22, 22'. 

[0064] By way of example, and to illustrate the revisable aspect of the anchoring device 20, 
the motion-preserving device 30 may be disposed within the anchoring device prior to insertion 
of the fusion cage 122. Thus, prior to inserting the fusion cage 122 in the process described 
above, the motion-preserving device 30 can be removed from the anchoring device 20 by simply 
opening the cam devices 80, 80', 82, 82' and extracting the socket and ball components 34, 36 in 
an anterior direction. 

[0065] The anchoring device 20 is contemplated for use not only with modular prosthetic 
devices for insertion between adjacent vertebral bodies Vu, V L (Fig. 1) after discectomy, but also 
for use in stabilizing regions of the spine in the aftermath of more complex procedures such as 
corpectomy and vertebrectomy procedures. 

[0066] Referring to Fig. 5, shown therein is a lateral view of a portion of a spinal column 
200, illustrating a pair of vertebral bodies Vi, V 2 separated by a space S2 created by the removal 
of a pair of intervertebral discs and an intervertebral body that had been positioned between the 
vertebral bodies Vj, V 2 . In one embodiment, the natural disc and vertebral body that would have 
been positioned between the two vertebral bodies Vi, V 2 is typically removed via a corpectomy 
or vertebrectomy or a similar surgical procedure, the details of which would be known to one of 
ordinary skill in the art. It is desired to insert a prosthetic device into the space S2 to restore the 
structural integrity of the spinal column 200 upon removal of the intervertebral discs and 
vertebral body. 

[0067] Referring to Figs. 6a and 6b, a stacking member 202 may be used in conjunction with 
the anchoring device 20 to form a modular stackable prosthetic joint 204 (Figs. 7a and 7b), which 
can be inserted into the space S2 (Fig. 5). In one embodiment, the upper portion of the stacking 
member 202 (as viewed in Figs. 6a and 6b) is substantially identical to the lower portion of the 
stacking member except for the inverted relationship between the upper and lower portions, and 
as such, the components of the lower portion of the stacking member are given an apostrophe (" 1 
") to simplify the following explanation of the stacking member. In one embodiment, the 
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stacking member 202 includes an upper surface 206 (as viewed in Figs. 6a and 6b) in an opposed 
relation to a lower surface 206\ A pair of angled flanges 210, 212 depend towards one another 
from the upper surface 206 and extend longitudinally along a substantial portion of the upper 
surface 206 to define a pair of elongated slots 214, 216, respectively. Although depicted as 
dovetail in shape, the slots 214, 216 may have any number of configurations such as keyway, L, 
or curved configurations, and thus the flanges 210, 212 may take any number of shapes to define 
the slots. 

[0068] The slots 214, 216 are open at an anterior portion of the end member (as viewed in 
Figs. 6a and 6b) in order to receive corresponding portions of a variety of prosthetic insertion 
devices as will be described. The slots 214, 216 are sealed off at a posterior portion of the end 
member 22 (as viewed in Figs. 6a and 6b) via a posterior wall 2 1 8 of the stacking member 202. 
The posterior wall 218 provides a stop against which a prosthetic insertion device abuts upon full 
insertion into the upper portion of the stacking member (as viewed in Figs. 6a and 6b). 
[0069] The stacking member 202 further includes a pair of cam devices 220, 222, which are 
positioned adjacent to the slots 214, 216, respectively, and aid in securing a prosthetic device to 
the stacking member. The cam devices 220, 222 each engage a cam slot (not shown) formed in a 
prosthetic insertion device to be inserted into the upper portion of the stacking member 202. 
[0070] The cam devices 220, 222 are movable between an open position (220 in Fig. 6a) and 
a closed position (222 in Fig. 6a) via a tool (not depicted), which is insertable through a pair of 
access holes 232, 234, respectively. In one embodiment, an elongated slot 236 is formed in the 
cam device 220 such that a tool may engage the slot to actuate the cam device between the open 
and closed positions. Although not shown, it is understood that the cam device 222 includes an 
elongated slot substantially identical to slot 236. Furthermore, the cam devices 220, 222 may be 
in a frictional engagement with the stacking member 202, which allows the cam devices to be 
maintained in the open and closed positions without regard to gravity. It is understood that other 
locking mechanisms other than the depicted cam devices 220, 222 are contemplated for use with 
the stacking member 202 such as pressure fits or slot and peg assemblies. It is also understood 
that no locking mechanism may be necessary and the stacking member 202 receives a prosthetic 
insertion device in a frictional engagement. 

[0071] The lower portion of the stacking member 202 is substantially similar to the upper 
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portion of the stacking member (as viewed in Figs. 6a and 6b) and thus includes a lower surface 
206* (corresponding to upper surface 206), a pair of angled flanges 210', 212' defining a pair of 
elongated slots 214', 216', a pair of cam devices 220', 222', a pair of access holes 232', 234', and 
an elongated slot (not shown) formed in each cam device. The upper and lower portions of the 
stacking member 202 share the same posterior wall 218. Furthermore, a hole 240 may be formed 
through the stacking member 202 to define an opening through which bone growth may occur as 
will be described. 

[0072] Referring now to Figs. 7a and 7b, a pair of motion-preserving devices substantially 
identical to the motion-preserving device 30 may be used in conjunction with the anchoring 
device 20 and the stacking member 202 to form the modular stackable prosthetic joint 204. In 
operation, the modular stackable prosthetic joint 204 may be assembled by aligning the end 
portions 72, 74 of the upper motion-preserving device 30 (as viewed in Figs. 7a and 7b) with the 
slots 66, 68 of the upper end member 22 and aligning the end portions 102, 104 with the slots 
214, 216 of the stacking member 202. The upper motion-preserving device 30 may then be 
inserted into the upper end member 22 and the stacking member 202. 

[0073] In a like manner, the lower motion-preserving device 30 (as viewed in Figs. 7a and 
7b) may be assembled into the modular stackable prosthetic joint 204 by aligning the end 
portions 72, 74 of the lower motion-preserving device with the slots 214', 216 1 of the stacking - 
member 202 and aligning the end portions 102, 104 with the slots 66', 68' of the lower end 
member 22' (as viewed in Figs. 7a and 7b). The lower motion-preserving device 30 may then be 
inserted into the stacking member 202 and the lower end member 22' to complete the assembly 
of the modular stackable prosthetic joint 204. 

[0074] As can be appreciated, the modular stackable prosthetic joint 204 can be modified 
into a variety of other modular stackable prosthetic devices. For example, referring now to Figs. 
8a and 8b, the motion-preserving devices 30 of Figs. 7a and 7b can be replaced with a pair of 
fusion cages substantially similar to the fusion cage 122 of Figs. 4a and 4b. Thus, the modular 
stackable prosthetic joint 204 of Figs. 7a and 7b can be revised into a modular stackable 
prosthetic fusion device 250. 

[0075] The modular stackable prosthetic joint 204 and/or the modular stackable prosthetic 
fusion device 250 may be revised to include an additional stacking member 202. Referring now 
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to Figs. 9a and 9b, a modular stackable prosthetic device is generally referred to by the reference 
numeral 300 and includes a pair of motion-preserving devices substantially similar to the motion- 
preserving device 30, a fusion cage substantially similar to the fusion cage 122, a pair of stacking 
members 202 disposed between the fusion cage 122 and the motion-preserving devices 30 and a 
pair of end members 22, 22'. Thus, as is evident, any combination of motion-preserving devices 
or fusion devices, or any other type insertion devices, is contemplated as being disposed between 
the end members 22, 22' along with any number of stacking members 202 to provide a revisable 
stackable prosthetic device. 

[0076] In another embodiment of the present disclosure, it is contemplated that the stacking 
member/members 202 may be removed, yet the anchoring device 20 is still adaptable for use in a 
space such as space S2 (Fig. 5). For example, and referring to Figs. 10a and 10b, an elongated 
fusion cage 308 may be inserted between the end members 22, 2T to form an alternative modular 
prosthetic fusion device 310 such that fusion between Vj, V 2 (Fig. 5) can be effected. 
[0077] The fusion cage 308 may be formed of a variety of materials including, but not 
limited to, PEEK, stainless steel, UHMWPE, cobalt chrome, zirc coated materials and ceramics. 
In one embodiment, the fusion cage 308 is a unitary structure that includes a pair of elongated 
lateral walls 312, 314, an elongated anterior wall 316 and an elongated posterior wall 318, all of 
which define an opening 320 through the fusion cage 308 along a rotational axis R. The opening 
320 promotes fusing bone growth between the vertebral bodies Vi, V 2 (Fig. 5). A plurality of 
apertures 322, 324, 326, 328, 330, 332 maybe formed through the lateral 312, 314 and anterior 
316 walls to further encourage bone growth. Like the end members 22, 22 ? , the fusion cage 308 
may be coated with a bone-growth promoting substance, such as, for example, a hydroxyapatite 
coating formed of calcium phosphate. Additionally, the fusion cage 308 may be roughened prior 
to being coated with the bone-growth promoting substance to further enhance bone on-growth. 
Such surface roughening may be accomplished by way of, for example, acid etching, knurling, 
application of a bead coating, or other methods of roughening that would occur to one of 
ordinary skill in the art. 

[0078] To accommodate insertion of the fusion cage 308 into the end members 22 and 22 1 , a 
tapered extension 340, 342, 344, 346 extends longitudinally along a substantial portion of each 
edge of each lateral wall 312, 314. The tapered extensions 340, 344 are adapted to fit into the 
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slots 66, 68 of the end member 22 and the tapered extensions 342, 346 are adapted to fit into the 
slots 66', 68' of end member 22 ? . The tapered extensions 340, 342, 344, 346 and the slots 66, 66', 
68, 68' may have any number of configurations so long as the slots can receive the fusion cage 
308 in a corresponding engagement. 

[0079] In operation, the modular prosthetic fusion device 310 may be assembled by preparing 
the end members 22 and 22' to receive the fusion cage 308 by actuating the cam devices 80, 80', 
82, 82' to an open position. The tapered extensions 340, 342, 344, 346 of the fusion cage 308 are 
then aligned with the slots 66, 66', 68, 68' of the end members 22, 22' and the fusion cage 308 is 
inserted into the end members to the point of making contact with the posterior walls 70, 70'. 
The cam devices 80, 80', 82, 82' are then actuated via a tool (not shown) to a closed position, 
thereby securing the fusion cage 308 to the end members 22, 22'. 

[0080] In some embodiments, a modular prosthetic device incorporating the anchoring 
device 20 may be revised to include a corpectomy device and a motion-preserving component. 
Referring to Figs. 11a and 1 lb, an alternative modular prosthetic device is generally referred to 
by reference numeral 350 and includes an elongated solid device 352 and a ball component 
substantially similar to the ball component 36 disposed between the end members 22, 22'. The 
solid device 352 includes a recess 354 formed in a lower portion (as viewed in Figs. 11a and 1 lb) 
thereof such that the solid device may receive the corresponding projection 1 12 of the ball 
component 36. 

[0081] The solid device 352 further includes a pair of tapered extensions 360, 362 for fitting 
to the slots 66, 68 of end member 22. Of course, the tapered extensions 360, 362 and the slots 
66, 68 may have any number of configurations so long as the slots can receive the solid device 
352 in a corresponding engagement. 

[0082] In operation, the modular prosthetic device 350 may be assembled by preparing the 
end member 22 to receive the solid device 352 by actuating the cam devices (not shown) to an 
open position. The tapered extensions 360, 362 of the solid device 352 are then aligned with the 
slots 66, 68 of the end member 22 and the solid device 352 is inserted into the end member to the 
point of making contact with the posterior wall 70. The cam devices (not shown) are then 
actuated via a tool (not shown) to a closed position, thereby securing the solid device 352 to the 
end member 22. It is understood that the ball component 36, in the embodiment of Figs. 11a and 



Page 17 



Patent Application 
Customer No. 27683 
Atty Docket No. 31132.153 

1 lb, is secured to the end member 22' in substantially the same manner as that described with 
reference to Figs. 3a and 3b. Thus, in the above-described arrangement, the modular prosthetic 
device 350 provides for articulating motion at only one end of the space S2 (Fig. 5), which may 
provide a relatively more stable arrangement. 

[0083] Referring to Fig. 12a, in an alternative embodiment, the anchoring device 20 of the 
previous embodiments may be replaced with socket and ball components 400, 402 that each 
include a keel 404, 406, respectively, for engaging the vertebral bodies Vi, V2 (Fig. 5), 
respectively. In one embodiment, except for the inclusion of the keels 404, 406, the socket and 
ball components 400, 402 are substantially similar to the socket and ball components 34, 36 as 
described with respect to Figs. 3a and 3b. Such socket and ball components 400, 402 are 
described more fully in U.S. Provisional Application No. 60/446,963 filed on February 12, 2003, 
which is herein incorporated by reference for all legitimate purposes. A spacer device 410 is 
provided between the socket and ball components 400, 402 and includes a projection 412 
corresponding to a recess 414 formed in the socket component 400. The spacer device 410 also 
includes a recess 416 corresponding to projection 418 extending from the ball component 402. 
[0084] Referring to Fig. 12b, the socket and ball components 400, 402 are shown laterally 
engaged with the vertebral bodies Vi, V2, respectively, and the spacer device 410 is shown 
engaged with the socket and ball components. It is understood that the socket and ball 
components 400, 402 may be inserted into the vertebral bodies Vi, V2 from a variety of 
approaches other than the lateral approach, such as the anterior, transforaminal or anterior- 
oblique approaches. As is also illustrated, the spacer device 410 is positioned adjacent to a 
floating arch 420, the floating arch being the portion of vertebral body that remains after a 
vertebrectomy. The length of the spacer device 410 allows the spacer device to span between the 
socket and ball components 400, 402, thereby allowing articulating motion at both vertebral 
bodies Vi, V 2 . 

[0085] In some instances, it may be desirable to revise the arrangement of Fig. 12b in order 
to obtain a more stable interaction between the vertebral bodies Vj, V 2 and the prosthetic devices 
400, 402, 410. Referring to Fig. 12c, in one embodiment, either of the socket and ball 
components 400, 402 can be secured to an adjacent vertebral bone, such as an arch 422, via a 
linkage 424. In another embodiment, and referring to Fig. 12d, the linkage 424 may also be 
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secured to a posterior plate 428, which, is secured to another linkage 430. The linkage 430 can 
be configured to engage the spacer device 410. In either arrangement, motion is provided at only 
one of the vertebral bodies V|, V 2 , which provides for a more stable arrangement. It is 
understood that the linkages 424 and 430 and the posterior plate 428 can be formed of any bio- 
compatible material and that the various connections between the linkages and the posterior plate 
and between the linkages and the prosthetic devices can be accomplished by way of threaded, 
slotted or any other type of conventional connection means. Furthermore, it is understood that 
any number of fixation systems are contemplated for use with the embodiments of Figs. 12c and 
12d, such as Antares, Z-Plate and CD Horizon fixation systems. 

[0086] Although not depicted, in another embodiment, stabilization can be achieved by 
removing the spacer device 410 and elongating either of the socket and ball components 400, 402 
such that the socket and ball components engage one another in an articulating arrangement. 
Thus, motion would again only be provided at one of the vertebral bodies Vi, V2, which would 
result in a relatively stable arrangement. 

[0087] In other instances, it may be desirable to revise the arrangement of Fig. 12b in order to 
obtain a more mobile interaction between the vertebral bodies Vi, V 2 and the prosthetic devices 
400, 402, 410. Although not depicted, it is contemplated that the spacer device 410 may be 
provided with a socket and ball arrangement to provide a third articulating segment between the 
vertebral bodies Vi, V 2 . 

[0088] The present disclosure has been described relative to several preferred embodiments. 
Improvements or modifications that become apparent to persons of ordinary skill in the art after 
reading this disclosure are deemed within the spirit and scope of the application. For example, 
the various prosthetic insertion devices described above can be altered according to specific 
conditions such as lordosis and kyphosis, and thus it is contemplated that the above embodiments 
can be adapted for implementation into patients having varying spinal orientations. Moreoever, 
other prosthetic insertion devices are contemplated for use with the anchoring device 20 and the 
stacking member 202 other than those prosthetic insertion devices illustrated and described 
above. Still further, the above spatial references, such as "inner," "outer," "upper," "lower," 
"anterior," "posterior," and "lateral" are for the purpose of illustration only and do not limit the 
specific orientation or location of the structure described above. Accordingly, it is understood 
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that several modifications, changes and substitutions are intended in the foregoing disclosure 
and, in some instances, some features of the disclosure will be employed without a corresponding 
use of other features. Accordingly, it is appropriate that the appended claims be construed 
broadly and in a manner consistent with the scope of the disclosure. 
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